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EQUIVALENCY CALCULATIONS

The International Toxicity Equivalency Factor (I-TEF) method was used to convert
dioxin and furan isomers to an equivalent concentration of the most toxic isomer,
2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD). Table A-3 shows the I-TEFs used for
converting the dioxin and furan isomers to 2,3,7,8-TCDD equivalents.

A sample calculation and equivalency values are shown in Table A-4. Each isomer

concentration is multiplied by its I-TEF to obtain an equivalent concentration of
2,3,7,8-TCDD. These equivalent concentrations for each isomer in a sample are then
summed for the sample to obtain the equivalent concentration of 2,3,7,8-TCDD for the entire
sample. Equivalency calculations could not be made for three samples collected in OU BI
because only congener classes were identified.
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Table A-3

International Toxicity Equivalency Factors

Compound I-TEFs

Mono-, Di-, and TriCDDs 0.000

2,3,7,8-TCDD 1.000
Other TCDDs 0.000

2,3,7,8-PeCDD 0.500
Other PeCDDs 0.000

2,3,7,8-HxCDDs 0.100
Other HxCDDS 0.000

2,3,7,8-HpCDD 0.010
Other HpCDDs 0.000

OCDD 0.001

2,3,7,8-TCDF 0.100
Other TCDFs 0.000

1,2,3,7,8-PeCDF 0.050
2,3,4,7,8-PeCDF 0.500

Other PeCDFs 0.000

2,3,7,8-HxCDF 0.100
Other HxCDFs 0.000

2,3,7,8-HpCDFs 0.010
Other HpCDFs 0.000

OCDF 0.001

Source: NATO/CCMS 1988a
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Table A-4
Equivalency Calculations for Surface Soil Samples

"Sample ID j Analyte Result I-TEF TCDD
j _ _. (ppb) - dry Equiv. (ppb)

IC05SS03801N IOCDF 0201 0.0011 0.00020
iC05SS0380IN OCDD 1.60 0.0011 0.00160
IC05SS0380IN HpCDF 1234678 0.88 01 0 00000
IC05SS0380IN HpCDD 1234678 0.241 0.00000

[ • TOTAL U U 02

IC05SS0390IN iOCDF 0.141 0.001 0.00014IC05SS03901N 0CDD - 1.50 0 0011 0.00150

-IC05SS03901 N HpCDD 1234678 ... 0.171 01 0(.00000
_ _ TOTAL 1 0.002

IC05H4001NOCDD 1.001 0.001 i 0.001

ICOSSS00410N OCDD 0.550 0F0(1 0.00055

i TOTAL |0.001

IC05SS004401N 10CDD .37. __ 1.00i 0 001i 0.00100
! _TOTAL 1 0.002

SI __ _ _ _ _ _ _ _ _ _ I

IC05SS004601 N JOCDD 0.321 0.00 1 0.00032

OTAL I 0.00

IC05SHOO5902N OCDF _ 0.55 0.0=01 0.00230

______ITOTAL .I 0.00

___ _ _ _ _ _

IC05SS003701N IOCDF .0 6 0.0011 0.001

IC05SS003701N jOCDD '" 2.70, 0.00i1! 0.003
IC05SS00370IN ]HpCDD 1234678 i 0.23.i 01 0.000

i •i ,. TOTAL 0.003

IC.05S5004201N 10CDD ... 0.641 O..0011 0.001
_......_ _ !TOTAL 1 0.001

IC05SS220701N IOCDD i 0.43r 0.001 0.00043

S.........__ TOTAL T 0.00o

IC05SS22090IN iOCDF .. "0.81 0.001t 0.001IC05SS2209031N IOCDF 8..._ 30 0.0011 0.001

IC05SS220901N HpCDF 1234678 0.55 01  0.003

IC05SS220901N . HpCDD 1234678 0.10 0 0.000

ICOSSS22090i'N IHxCDF 123478 0.08 0 0.000
IC05 $2'20701N I, .PC DF 23478 0.14 0.5 0.070

____________TOTAL -0.079

IC05SS22100IN __DF .... 0.21 0.001[ 0.0003

lIC05SS221001N 'OCDD 0.44 "0.0011 0.00014

A-4 •
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Table A-4

Equivalency Calculations for Surface Soil Samples
[ 9mipile ID Analyte 'Result i I-TEF TCDD
________I (ppb) - dryI Equiv. (ppb)

i1C05SS2i2C;W"N iHpCDD 1234678 ________ 0 1610 0.000
____1- iTOTAL _ _ _ 0.002

IC05SS22110IN _OCDF 0,43! 00011 0.0004
IC05SS22110IN ;OCDD 4.00! 0.0011 0.004
IC05SS22110IN "MpCDD 1234678 00i 0.000

ITOTAL --- _ 0.004

IC05Ss221201N 0ocDF __o.821 0.0011 0.001
IC05SS22120IN OCD 70 0.007. 1 0.007
IC05SS221201N HpCDF 1134%78 0.59y 01 0.000
IC05$S221201N !HpCDD 12346-Ij 0.691 01 0.030

ITOTAJ ! . 0.008

IC05SS221801N ýOCDF _ __ 0.421 00011 0.00042
IC05SS221801N I!OCDD . . .. .3 50i 00011 0.004
IC05SS221801N 'HpCDD 1234678 046, 01 0.000
ICOSSS22180IN :HxCDF 123478 ; 0.141 01 0.000
IC05SS221801N !PCDF 23478 0.II 055
IC05SS22180IN ITCDF 2378 0.048! 0 I) _0.005

_ __ -OTALc 0.064

IC05SS221901N 1OCDF -0,11; 0.0011 0.00011
IC05SS22190IN IOCDD 2 0001 0.002
ICOSSS22190IN HpCDD 1234678 0.2210j 0.000

.__TOTAL __! 0.002

IC05SS222001N OCDD .... __ __, 085! 00011 0.001
!TOTAL _ 0.001

IC05SS22210IN !OCDF 0 . 16 L 0O! 00 0.00016
IC05SS22210IN 'CDD _1.501 O.W 1 __ 0.002
IC05SS222101N _ HpCDD 1234678 0.181 0 0.000
____ _! _TOTAL - - . 0.002

IC05SS126503N .OCDF 24 0.0011 0.00240

IC05SS126503N :OCDD 0461 0.0011 0.00046
,TOTAL -- I 0.003

_ _ _ __- _ _ _ .. . .. . .

IC05SS126603N POCDF [- - 1.001 0.001_ 0.001
IC05SS126603N IOCDD 0.281 0.0011 0.00028

_TOTAL 0.001

1C05S126703N jOCDD ___ 0.731 0.001 0.00073

_ _ _ _ _ _TOTAL 0.001

A-5



I
Equivalency Results for Surface Soil Samples

I

Sample ID _ TCDDeq
(ppb)

IC05SS191302N 0.0220
IC05SS191402N_ _ 0.1700
IC05SS191502N __0.0005

IC05SS191602N - 0.0036
IC05SS191702N _ _0.2000

IC05SS191802N 0.0029
IC05SS191902N _ _0.0190

IC05SS192002N I _- 0.1000
IC05SS192102N - 0.0310
IC05SS192602N _ _0.0800

IC05SS192702N I 0.0043
IC05SS193002N _ _0.3800

IC05SS193102N 1.9000

IC05SS!93202N _-3.0000

IC05SS193302N j 0.3300
IC05SS193402N I 0.1000
IC05SS193502N 0.0094
IC05SS193602N 0.6700

IC05SS193702N T 0.1900

N S~NOTE: TCDDeq were reported on the laboratory reports. Therefore, calculations are not shown..
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B.1 Quality Control

This section describes the results of the data validation and presents the
Quality Control (QC) summary for soil and soil gas samples collected at Operable Unit (OU)
B1 during the OU B Remedial Investigation (RI) for both Phase 1 and Phase 2. The
validation process (Figure B-i) included evaluation of field and laboratory QC samples to

assess contamination from external sources, accuracy of the results, and both field and
analytical precision. Data validation for all Phase 1 samples are included in the Quality
Assurance/Quality Control (QA/QC) Summary for the OU B RI Phase 1. Samples collected
during Phase 2 have been validated and will be documented in a separate QA/QC Summary
for Phase 2 after sampling and analysis is concluded for the remaining sites in OU B.

A total of 3,298 soil and soil gas samples were collected at OU B1 and
analyzed by 19 analytical methods in both on-site and off-site laboratories during both Phase
1 and Phase 2. Three percent (32) of the samples were soil gas, and 97% (3,266) were soil
samples. During Phase 1, 60% (1,992) samples were analyzed using field screening methods
in the on-site laboratories.

The results for 16 of the 19 analytical methods met the data quality objectives
for precision, accuracy, and completeness. Only three analytical methods did not meet the
completeness objective of 90%: extractable TPH by modified Method 8015, SW6010, and
Field Soil Gas. Sixteen percent of the extractable TPH results were estimated; surrogate
spike problems were the cause for the majority of results being estimated. Fourteen percent
of the metals analyzed by SW6010 were estimated because of blank contamination, or
accuracy or precision problems. Systematic problems included low spike recoveries for
antimony and arsenic (biased low), and lack of precision for manganese. For field soil gas
sample results, 19% were estimated and 10% were unusable. Soil gas results were qualified
because of missed holding times, poor accuracy,- and systematic problems with the
identification for three analytes: vinyl chloride, Freon' 12, and 1,1-dichloroethene.

Table B-1 presents the number of individual samples analyzed by the various
methods and the percent completeness by method. All results considered "estimated" are
flagged with an "E", and all unusable results were eliminated from data sets used in the
RI/FS data interpretation. Results obtained from the on-site laboratories during Phase 1 are
flagged "S" to indicate that the results were obtained using field screening methods.

B
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Analysis rejected. Samples
No recollected. If resampling not

Holding times met? possible, all results qualified as
estimated due to false negative or

es low bias potential.

7YNo Potential for false positive or high
Reagent (Method) Blanks clean? biased results.

Fied (rip Eqipmntetc) Bank clan? No ý4Potential for false positive or high

Fiel (Tip, quimen, et.) lank clanbiased results.

Yes

Laboatoy cotro samles QO hec No Potential for results to be biasedLaboatoy cotro samles QC hec No based on direction of recoveriesstandards, end-of-day calibration check(iehgrcvryhhbaslo
recoveries acceptable?(iehg recovery=lowh bias).lo

Laoratory control sample duplicate No Results may not be reproducible

Lresults agree? due to analytical variability.

YsNo Potential for biased results based
Mari pike recoveries acceptable?7 on direction of recovenies due to

I matrix or analytical interference.

YsNo Results may not be reproaucible
Matrix spike duplicate results agree? due to either analytical variability

--- . aor sample heterogeneity (soils).

No Results may not be reproducible
Field duplicate results agree? due to any step in sample

F >collection or analysis process.

NOTE: This table is a summary of QC assessment procedures only. It does not include any of the Quality
Aissurance (QA) procedures performed (e.g., audits, second column confirmation, QAPP preparations, etc.)

Figure B-i. Use of Field and Laboratory QC Samples

OUB1.RPT/063093/Jks B-2



TABLE B-1. SUMMARY OF COMPLETENESS BY METHOD

Total
Number Number Number Estimated Unusable Unqualified

of of of Results Results Results
Method Samples Analytes Results (%) (%) (%)Parameter

HVOCs and SW8010/SW8020 42 11 462 6 0 94
AVOCs (field)

Extractable TPH SW8015-extractable 77 1 77 16 0 84

Volatile TPH SW8015-volatile 9 5 45 0 0 100

PCB SW8080 597 7 4,179 2 1 97

VOCs SW8240 13 35 455 1 0 99

SVOCs SW8270 83 65 5,395 2 0 98

Dioxin/Furan SW8280 70 11 770 0 0 100

Metals (ICP) SW6010 78 23 1,794 14 0 86

Arsenic SW7060 55 1 55 2 0 98

Lead SW7421 55 1 55 0 0 100

Selenium SW7470/7471 55 1 55 2 0 98

Mercury SW7740 55 1 55 0 0 100

Thallium SW7841 55 1 55 0 0 100

Cyanide SW9010/9012 55 1 55 0 0 100

Total Organic SW9060 4 1 4 0 0 100
Carbon

Soil Gas TO-14 3 52 2,704 0 0 100
(GC/MS)

PCB Field PCB 1,827 7 12,789 1 0 99

HVOC and Field Soil Gas 29 11-15a 380 19 10 71
AVOC Soil Gas

Field Screen for Field VOCs 136 11 1,496 2 0 98
VOCs

"The analyte list was increased during the project

Total number of results - number of samples x number of analytes.

OUBI.RPT/063093/jks B-3



GLOSSARY OF TERMS

Accuracy The ability of a procedure to determine the "true" concentra-
tion of an analyte.

Analyte The specific component measured in a chemical analysis.

Blanks Quality control samples that are processed with the field
samples but contain only reagents. They are used to assess
contamination from sources external to the sample.

I
I

Data Quality Objectives Qualitative and quantitative statements formulated at the start
of any study to establish the quality of data required from the
sampling and analysis procedures. j

Field Blanks for Gas- Sample of ultra high purity air collected in the field and
Phase Samples processed using the sample sampling and handling procedures

as field samples. The results are used to identify sources of
contamination in sample collection and handling procedures.

Field Duplicate Samples Second sample collected at the same location as the original
sample. Results are used to asses precision, including
variability associated with both the laboratory analysis and the
sample collection process.

Laboratory Control Blank (reagent water) spikes containing analytes of interest at a
Samples specified concentration that are carried through the entire

sample preparation and analysis process and are used to
demonstrate that the method/instrument is operating within
acceptable accuracy limits.

Matrix Spike Solution of target analytes at known concentrations that is
spiked into a field sample before sample preparation and
analysis to provide estimates of the bias due to matrix
interferences.

B
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Matrix Spike Duplicate A second aliquot of the sample spiked for the duplicate
analysis. Results of the analysis of the duplicate spiked
samples are used to measure recovery between samples and
evaluate the precision of the method.

Method Detection Limit This is an instrument-specific limit which is determined by a
(MDL) procedure described in 40 CFR 136, Appendix B (July 1990).

This procedure consists of analyzing seven aliquots of a
standard spiked at three to five times the expected MDL,
which is taken through all the sample processing steps of the
analytical method. The MDL is defined as three times the
standard deviation of the mean value for the seven analyses.

Percent Recovery Percentage of analyte recovered calculated by

amount found
amount spiked x 100

-Precision The reproducibility of a procedure demonstrated by the
agreement between analyses performed on duplicate analyses.

Quality Assurance and A system of procedures, checks, audits, and corrective actions
Quality Control to ensure that all research design and performance, environ-

mental monitoring and sampling, and other technical and
reporting activities are of the highest achievable quality.

Reagent Blanks Sample composed of all the reagents used to ensure that
interferences from the analytical system, reagents, and
glassware are under control. For gas phase analyses, a reagent
blank is a sample of ultrapure nitrogen gas that is carried
through the entire analytical scheme.

Relative Percent A measure of precision calculated by:
Difference

(RI - R2) x 102

OUB1.R RPT/063093/jks B-5



Reporting Limit (RL) The lowest level at which a contaminant may be accurately )
measured and reported without qualification as estimated. The
RL takes into consideration the analyst's knowledge of the
instrument's capabilities. Because the MDL is a statistically
determined value, it is sometimes different than (usually
below) what the analyst knows the instrument can reliably
detect. Therefore, the difference between the RL and MDL
often encompasses analytical judgement. The RL noted on the
sample report will also have the dilution or concentration
factor for that specific sample taken into account.

Surrogate Spike Compounds with characteristics similar to those of compounds
Compounds of interest that are added to a sample prior to extraction. They

are used to estimate the recovery of organic compounds in a
sample.

VOC - Volatile organic compound.

I OUB1.RPT/063093/jks B6


